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a. The relation of gap length and breakdown voltage for air and
static charges is given in Table IX.
From these curves it will be noted that for short gaps the size of the
electrode (radius of the sphere) has but little effect. Its importance in-
creases, however, with each increase in gap length, so that with very
small spheres the breakdown voltage increases only very slowly for
increasing gap length, while with large spheres it remains in approxi-
mate proportion to the gap length up to much greater distances. With
plate or disc electrodes (Fig. 88) the relations are
similar to those for spheres of very large diameter.
6. If the charge on the electrodes is produced
by oscillations, the relation between breakdown
potential and gap length is also affected by the fre-
quency. The higher the frequency, the higher
is the voltage necessary to jump a gap of given             FIG. 88.
length.65
This is due to the fact that when the voltage is reached at which a
discharge would finally occur if this voltage were maintained, i.e., the
normal breakdown voltage (Table IX), the discharge does not take place
immediately and the' voltage will have risen above the normal dis-
charge value at the instant at which the discharge actually takes place.*
This phenomenon is called "retardation" or "lag of the discharge"
(E. WARBURG).66 It plays an important part in wireless telegraphy,
as in radio practice the high potential usually exists only for very brief
periods (e.g., in induction coil interrupters, alternating-current transformers
and even more so with high frequency oscillations). The cause of
this phenomenon lies in the low number of ions contained by the gas in
the gap. Its occurrence can be prevented by providing a sufficient
quantity of ions in the gas. This is most easily attained by subjecting
the negative electrode (both electrodes in the case of alternating-current
operation) to ultraviolet light, thereby inducing the emission of negative
electrons. This method is advisable wherever it is important that the
spark discharge occur always at the same potential. In fact, if properly
applied even for radio frequencies the breakdown voltages and gaps
will be practically the- same as for static charging, and the values of
Table IX may be applied without appreciable error.65
c. The discharge voltage is reduced under the conditions encountered
in radio practice by heating the electrodes, in fact by any strong ioni-
zation of the gas. In practice ionization is usually produced by im-
mediately preceding discharges. If a number of spark discharges are
passed over a gap in rapid succession, the voltage may be reduced very
considerably from that required for the initial discharge.
The breakdown potential may be increased by raising the pressure
* Apparently the phenomenon described in c is also due to this condition.
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